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ABSTRACT

Large quantities of ground water and surface water are available 

in Washington County. Major sources of ground water are the Gosport 

Sand and Lisbon Formation undifferentiated, the Oligocene Series 

undifferentiated, the Miocene Series undifferentiated, and alluvium 

and low terrace deposits. The Miocene, the most productive source 

of ground water, will yield 0.5 to 1.0 mgd (million gallons per day) 

per well and is a potential source of larger supplies in most of the 

county. The quantity of potable water available is governed largely 

by geologic structures.

Average flows of the Tombigbee and Mobile Rivers in the southeast 

corner of the county are 18,200 and 39,400 mgd. Average runoff originating 

in the county is about 1,100 mgd or 1 mgd per square mile.

Water in aquifers tapped by wells generally contains less than 

500 mg/1 (milligrams per liter) dissolved solids. The water generally 

is soft to moderately hard. Water in streams is soft to moderately hard 

and low in dissolved solids. Estimated water use in 1966 was 43.5 mgd 

of which 10.9 mgd was ground water and 32.6 mgd was surface water.
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A ground-water availability map shows by color the aquifers under 

lying an area and the quantity of water available. Also on the map are 

contours showing the estimated depth below sea level of the base of water 

containing dissolved solids of 1,000 mg/1 or less. Also included is a 

map showing by width of color pattern the average flow.of streams in 

million gallons per day and by color the range in 7-day low flow in 

million gallons per day.

INTRODUCTION

Washington County comprises an area of 1,069 square miles in south 

west Alabama. It is bounded on the north by Choctaw County, on the east 

by Clarke County, on the south by Mobile County, and on the west by the 

State of Mississippi. The population of Washington County, according 

to the 1960 census, is 15,372. Chatom, the county seat, has a population 

of 993* The climate and soils in the county are favorable for the growth 

of a variety of crops but most of the land is covered by pine and hardwood 

forests. The economy of the county is based primarily on timber, pulpwood, 

and chemical industries. Most major industries are located in the southeast 

part of the county near Mclntosh.



Investigation and Purpose

The investigation of the availability of water in Washington County 

is a part of a larger study of the geology and availability of water 

resources in Alabama begun in 1963. The study is being made by the 

U.S. Geological Survey in cooperation with the Geological Survey of 

Alabama. The overall study was designed to appraise and describe the 

water availability of river basins or areas identified by political 

boundaries. The State was divided into seven areas corresponding to 

major river basins and the work was planned and conducted with the 

results to be published on the basis of county units. The seven areas 

and the status of studies in each are shown in figure 1. This report

Figure 1 (caption on next page) belongs near here.

is one of eight water availability reports being prepared as part of the 

study, Water Resources of Southwest Alabama (Ala-31-C).

The purpose of this report is to present basic water-resources 

information in such a way that a quick visual appraisal and comparison 

with other county areas can be made by people interested in the develop 

ment of water resources.



Figure 1. Status of geologic and water availability studies 

in Alabama.



Previous Work

A limited amount of water-resources information for Washington 

County is included in publications resulting from regional or statewide 

studies. LaMoreaux (1943) included information for wells and chemical 

analyses of ground water; and a report by Peirce (1966) contains infor 

mation for streams in Washington County and includes information on 

present and future development of surface-water supplies, hydrologic 

environment, and streamflow characteristics. The latter report contains 

a section on the quality of surface water by Rogers (1966). A statewide 

report by Peirce (1967) contains low-flow and flow-duration data for 

selected streams in Washington County.
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OCCURRENCE OF WATER

The source of all fresh water in Washington County is precipitation 

which occurs mainly in the form of rain. Annual rainfall averages about 

59 inches and is fairly evenly distributed throughout the year. Part of 

the rainfall runs off directly into streams; part replenishes soil moisture 

but is returned to the atmosphere by evapotranspiration; and part percolates 

downward below the soil zone to replenish underground reservoirs. The 

average annual runoff originating in the county is about 22 inches which 

is equivalent to 1,100 mgd (million gallons per day) or 1 mgd per square 

mile. Annual recharge to underground reservoirs is estimated to exceed S 

inches.

The occurrence of ground water and low flow of streams in Washington 

County is governed Largely by the physical characteristics of geologic 

units. Geologic units that crop out in and north of Washington County 

contain beds of permeable sand and limestone that serve as natural 

conduits and reservoirs for water. These permeable beds, called aquifers, 

dip southwestward and are sources of water for wells; in their areas of 

outcrop the aquifers also provide the low flow of streams. Where 

aquifers are overlain by relatively impermeable beds, water in them 

becomes confined under pressure. Such aquifers are termed artesian 

and the surface to which the water will rise under artesian pressure 

is called the potentiometric surface. Water in a well tapping a confined 

aquifer will rise above the top of the aquifer and in lowland areas will 

flow at land surface.



The occurrence of ground water in Washington County is also 

governed by structural deformation of underlying geologic units. The 

Hatchetigbee anticline and Jackson faulty the largest fold and fault 

exposed at land surface in the Coastal Plain of Alabama, are located 

along the northeast and east boundaries of the county, respectively. 

Other large folds and faults in the subsurface are also responsible 

for variations in the depth to major sources of ground water. The 

anomalous occurrence of mineralized ground water is also related to 

folding and faulting. This occurrence is due either to retardation 

of water movement and the resulting lack of flushing or to recharge 

through faults from deeper aquifers containing mineralized water. 

Mineralized water generally occurs at shallower depths in areas 

underlain by the geologic structures. This relationship and the 

location of geologic structures is shown in figure 2.

Figure 2 (caption on next page) belongs near here.



Figure- 2.--Availability of ground water in Washington County, 

Alabama«



AVAILABILITY OF WATER

Ground Water

Large quantities of ground water are available from permeable 

sand and limestone beds in ail but the northeast part of Washington 

County. Geologic units containing permeable sand or limestone beds 

that yield water to wells range in age from Eocene to Holocene. The 

thickness, lit ho logy,, and yield of geologic units underlying the county 

are summarized in table 1. The locations of wells tapping the units 

are shown in figure 2 and data for the wells are tabulated in table 2. 

Also shown in figure 2 are major geologic structures, the estimated 

base of water with a dissolved-solids content of 1,000 mg/1 (milligrams 

per liter) or less, and a generalized gaohydrologic croao section.



Geologic structures are responsible for irregular depths at which 

aquifers occur in several areas and are related to the irregular occur 

rence of highly mineralized water. This report is designed primarily 

to evaluate aquifers between the land surface and the base of water 

with a dissolved-solids content of 1,000 mg/1 or less. For purposes 

of discussion in this report, water with a dissolved-solids content of 

1,000 mg/1 or less is considered to be "fresh water." The base of fresh 

water does not conform with the top of aquifers containing highly mineral' 

ized water; however, the two horizons are closely related in some areas 

underlain by major geologic structures. In most of Washington County, 

the degree of mineralization of ground water increases gradually with 

depth. Water with dissolved solids exceeding 1,000 mg/1 is used where 

more suitable water is not available.

Aquifers containing fresh water will yield or ara potential sources 

of 0.5 to 2.0 mgd or more per well in all but the northeast part of the 

county. The estimated quantity available in different areas is shown 

in figure 2. Major sources of water are aquifers in the Gosport Sand 

and Lisbon Formation undifferentiated, Oligocene Series undifferentiated, 

Miocene Series undifferentiated, and alluvium and low terrace deposits. 

The principal source of ground water in Washington County is the Miocene 

Series undifferentiated. It will yield 0.5 to 1.0 mgd per well in all 

but northern and eastern parts of the county and may yield as much as 

2 mgd per well in central and southern parts of the county.

10



The ground water availability map (fig. 2) shows by contours the 

estimated depth, in feet below mean sea level, of the base of fresh 

water. To .estimate the depth necessary to drill a well that will tap 

all aquifers above this horizon, add the altitude above mean sea level 

of the proposed well site to the contour line nearest this site. For 

example, the altitude of the land surface at Millry is about 115 feet 

and the depth given for the nearest contour line is 600 feet; therefore, 

the approximate depth for a well at that site would be 715 feet.

Ground water adequate for domestic use generally can be obtained 

at depths of 100 feet or less below land surface except in the vicinities 

of Chatom, St. Stephens, and Frankville. In those areas adequate quantities 

for domestic use generally can be obtained at depths of 100 to 300 feet.

11



Surface Water

The average flow and low flow of a stream are useful parameters 

in evaluating the availability of surface water. The long-term average 

flow of a stream is a measure of the total surface-water yield of a basin, 

A reasonable balance of wet and dry years requires about 20 years of 

streamflow record for adequate definition. The long-term average flows 

in Washington County are adjusted to the base period 1944-65 for this 

report* The 7-day Q2 is an index of a stream's low flow character. The 

7-day Q£ is defined as the lowest average rate of flow for 7 consecutive 

days occurring at an average interval of 2 years. The 7-day Q has a 

50 percent probability of being exceeded in a given year and is used as 

an index of normal annual low flow. Low and high flows have a tendency 

to repeat; consequently, minimum flows may be less than or more than the 

7-day Q2 for several consecutive years. Data for streams in Washington 

and adjacent counties indicate that minimum flows of many streams are 

about 50 percent of the 7-day C^'s* although some streams in the county 

cease to flow during dry weather. For example, Escatavpa River at Deer 

Park has been observed essentially dry on three different occasions since 

1960. Average flows and 7-day C^'s for streams in the county are shown 

on figure 3.

Figure 3 (caption on next page) belongs near here.
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Figure 3. Streamflow in Washington County, Alabama,
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The Tombigbee and Mobile Rivers are the principal sources of 

surface water in. Washington County. The average flow of the Tombigbee 

is 16,400 mgd where it enters the county and 13,200 mgd near its junction 

with the Alabama River. The 7-day Q£ for the Tombigbee near Leroy is 

1,230 mgd. The average flow of the Mobile River below the junction of 

the Tombigbee and Alabama Rivers is 39,400 mgd, and about 5 miles to the 

south in Mobile County, the 7-day Q« is 7,750 mgd. Some tributaries of 

the Tombigbee are potential sources of significant quantities of water. 

Bassetts and Santa Bogue Creeks have average flows of 126 and 152 mgd 

and 7-day C^'s of 9.7 and 9 mgd at stations nearest their junction with 

the Tombigbee. Smaller tributaries to the Tombigbee River, which include 

Lewis, Bilbo, and Bates Creeks, have average flows generally ranging from 

50 to 100 mgd. The 7-day Q2 of Bates Creek near Malcolm is 1.6 mgd. 

These streams probably go dry in their upstream reaches during periods 

of drought.

Escatawpa River drains the southwest part of the county. At Deer 

Park it has an average flow of 197 mgd but has a 7-day Q« of only 0.1 ragd.



QUALITY OF WATER

Water of suitable chemical quality for most uses is available in 

streams and aquifers in Washington County. Mineral constituents in 

solution and characteristics of water that are the primary concern of 

many water users are iron, chloride, dissolved solids, and hardness. 

Other constituents or characteristics may restrict its use for some 

purposes. Iron in water in excess of 0,3 tng/1 is undesirable for many 

uses because it may cause staining. Water with a chloride content of 

less than 250 mg/1 generally is desirable for domestic and municipal 

use as water containing greater amounts may impart a salty taste and 

may induce corrosion. In Washington County, chloride is one of the 

principal constituents in water containing dissolved solids in excess 

of 1,000 mg/1. Bard water is objectionable for some uses because it 

increases soap consumption and may deposit scale in pipes and boilers; 

soft water under certain conditions may induce corrosion. General 

terms used in this report to describe the hardness of water are as 

follows: soft, 0-60 mg/1; moderately hard, 61-120 mg/1; hard, 121- 

180 mg/1; and very hard, 181 mg/1 or more.
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Ground Water

Wells tapping aquifers in Washington County yield water of suitable 

quality for many uses. The dissolved-solids content is generally less 

than 500 mg/1 and the temperature ranges from 19* C (Celsius) at shallow 

depths to 26° C at a depth of 2,000 feet. Specific conductances indicate 

that dissolved solids in water from wells tapping the Miocene Series undif fer- 

entiated, the principal source of ground water in the county, is generally 

less than 100 mg/1.

Iron in water in excess of 0.3 mg/1 generally occurs in the Miocene 

Series undifferentiated and occurs locally in most other aquifers in the 

county. The water is generally soft to moderately hard except in geologic 

units containing calcareous sediments. These units, including the 

Hatchetigbee Formation, Gosport Sand and Lisbon Formation undifferentiated, 

Jackson Group, and Oligocene Series undifferentiated, commonly yield water 

that is hard to very hard.
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The depth in feet below mean sea level of the base of water con 

taining dissolved solids of 1,000 rag/1 or less is shown by contours in 

figure 2. Highly mineralized water is obtained from wells in lowland 

areas in the Tombigbee River basin. The principal constituents are 

sodium, bicarbonate, and chloride. Wells B*2 and J-l (fig* 2) tapping 

the Hatchetigbee Formation(?) yield water with chloride contents of 

4,400 and 12,800 mg/1. In addition to the wells yielding highly 

mineralized water, Barksdale (1929, p. 8) reported "salt" seeps in 

the northern part of Washington County in the Tombigbee River basin*

Chemical analyses of water from wells and springs in Washington 

County are tabulated in table 3 and the quality of water available in 

the various geologic units is described in table 1.
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Surface Water

Water in streams in Washington County is generally of suitable 

chemical quality for most uses. The dissolved-solids content of water 

in the Tombigbee River exceeds that in other streams in the county. 

Dissolved solids in water at the station Tombigbee River near Jackson 

from October 1965 to September 1967 ranged from approximately 60 to 

160 mg/1 and averaged about 95 mg/l« Water in the Tombigbee is generally 

soft. Water in the Mobile River south of the junction of the Tombigbee 

and Alabama Rivers in Washington County is similar in quality to that in 

the Tombigbee. Water in tributaries to the Tombigbee River in Washington 

County is soft and specific conductances indicate dissolved-solids contents 

that are less than 65 mg/1. Chemical analyses of water from selected 

streams in the county are tabulated in table 3.

Temperature of water in the Tombigbee River near Jackson has been 

recorded continuously since October 1962. During the period 1962-67, 

temperatures ranged from 6° C to 30° C and, during the water year October 

1966 to September 1967, average monthly temperatures ranged from 9° C in 

January to 27° C in June (U.S. Geological Survey, Water Resources Data 

for Alabama, Part 2, Water Quality Records, 1967, p. 40-42).
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WATER USE

All municipal and domestic water supplies and a substantial part 

of the supply used for livestock and industry are obtained from ground- 

water reservoirs. The largest amount of water used in the county, about 

32 mgd, is taken from the Tombigbee River for the chemical industry. The 

estimated water use from all sources in Washington County is 43.5 mgd. 

This is far less than 1 percent of the average streamflow in the county. 

The estimated average daily use of water in Washington County in 1966 

is as follows:

Use

Million gallons per dav
Ground Surface
water_______water

Rural (domestic, livestock, school)

Municipal

Industrial

0.9

.5

9.5
«  «    

10.9

0.2

32.4

32.6
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Figure 1. Statui of geologic and water availability studies in Alabama.
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